The New Zealand genus Koroana Myers, 1924 is briefly reviewed. An illustrated key to its three species and diagnoses are provided, with Koroana lanceloti described as new. Details of geographical distribution and notes on biology, including host-plant associations, are also given for all three species.
INTRODUCTION
The cixiid genus Koroana Myers, 1924 was erected for two New Zealand species, Koroana Helena (= Cixius interior Walker; synonymy of Myers 1927: 689) and K. arthuria. A study of the male genitalia and other morphological characters, bolstered by new geographical information, has revealed that one more species is involved. This paper offers a concise review of Koroana. Diagnoses and a key to the three included species, based on adults, are given. Koroana lanceloti sp. nov. is described.
Koroana can be easily distinguished from other New Zealand genera by features of the head, especially the frons, which is brownish medially with lateral margins ivory to pale yellow, and has a simple (not forked or thickened) median longitudinal carina.
The external morphology of Koroana is highly conservative, offering few useful characters for spe- Received 23 December 1996; accepted 5 May 1997 cies diagnosis. Body colour is highly variable within species as well as between species. Venation of the forewing varies intraspecifically. The externally visible portions of the male genitalia, including the genital styles, have some taxonomic usefulness, but accurate identification depends upon an examination of the aedeagus.
MATERIALS AND METHODS
Females can be identified only by association with male specimens. Fortunately, species of Koroana are largely allopatric, which simplifies identification of localised populations.
The male genitalia can be dissected as follows. Pinned specimens are warmed for 5-6 min in hot acetic alcohol, a mixture of 70% absolute ethanol and 30% commercial white vinegar. Each specimen is transferred to a watch glass half-filled with acetic alcohol. The pygofer is then pulled away from the body using fine forceps and a micro scalpel (needle tip from 1.0 ml disposable hypodermic syringe), returned to hot acetic alcohol for 3-4 min, and transferred to acetic alcohol (at room temperature). The anal tube, genital styles, and aedeagus are detached and extracted from the pygofer in this solution. Dissected genitalia can be stored in glycerol in genitalia vials mounted on the pin below the specimens.
The Biological notes are based on an analysis of specimen label data. The native plants associated with Koroana species are listed in Table 2 , along with their family placement.
The status, repository, and full label data of primary type specimens seen (and a summary of label information for secondary type specimens) are cited for each species. In the list of label data different labels are separated by a solidus (/) and different lines on a label by a semicolon; all other punctuation is as it appears on the label.
The morphological terminology adopted here generally follows O'Brien & Wilson (1985) and recent taxonomic revisions on Cixiidae (e.g., Van Stalle 1991) . Diagnoses are based on adults. Descriptive measurements and counts were taken in the following manner: vertex length measured from tip of basal emargination to apex of vertex; vertex width taken at level of tip of basal emargination (be); forewing length taken from base to apex; forewing width measured at tip of clavus; body length measured from apex of head to tip of forewing, cited as a range with mean in parentheses.
Further study of Australasian Cixiidae is needed before phylogenetic relationships can be hypothesised, hence taxa are treated alphabetically in this paper.
KEY TO SPECIES OF KOROANA, BASED PRIMARILY ON MALES

/.
Aedeagus (in dorsal view, Fig. 9 ) with 1 long (approx. half aedeagal length), subrectilinear, dorsolateral spine subapically near base of flagellum and 2 slender, short, sickle-shaped spinous processes near midlength of periandrium, the dorsally directed process slightly longer than the more narrowly coiled ventral process. Forewings usually (90% of specimens) clear, rarely with a weakly defined transverse band of pale brown spots between costa and clavus; apical cells hyaline (not opaque dark brown) K. interior Distribution (Fig. 15) : throughout the North Island; Fig. 8, 10 ) with 1 shorter (less than half aedeagal length), curved, dorsolateral spine subapically near base of flagellum and 2 robust or differently oriented, sickleshaped spinous processes. Forewings with a well-defined transverse band of dark spots between costa and clavus; at least 1 apical cell opaque dark brown 2 2(1). Aedeagus (in dorsal view, Fig. 8 ) with 1 very short (less than one-quarter aedeagal length), sinuate, dorsolateral spine subapically near base of flagellum and 2 rather thick, short, sickleshaped, spinous processes near midlength of periandrium, the dorsally directed process slightly longer than the ventral process K. arthuria Distribution (Fig. 15 ): Arthur's Pass (NC) and southernmost South Island; Stewart Island. Aedeagus (in dorsal view, Fig. 10 ) with 1 moderately long (approx. one-third aedeagal length), sinuate, dorsolateral spine apically near base of flagellum and 2 thin, short, sickle-shaped spinous processes near midlength of periandrium, the dorsally directed process much longer than the less narrowly coiled ventral process K. lanceloti sp. nov. Koroana Myers, 1924: 319 . Type species Cixius interior Walker, 1858: 82, by subsequent synonymy of Myers (1927) . brown slender species, often tinged with mossy green or reddish, and with frons longitudinally bicoloured.
Distribution (Fig. 15): mostly the South Island west coast and east of the Southern Alps around Otago lakes and Mt Cook (MK).
TAXONOMIC REVIEW Genus Koroana Myers
Vertex approximately 0.6x as long as broad; transverse subapical keel subrectilinear or slightly arcuate, not connected to anterior margin by small DIAGNOSIS: Distinctive genus comprising yellowish ridges; basal compartment with median keel more Table 1 Geographical co-ordinates of main collection localities. Co-ordinates should be read as 00 c 00'S/000°00'E. Two-letter area codes follow Crosby et al. (1976 or less defined; basal emargination V-shaped. Frons brownish medially, ivory to pale yellow laterally, often tinged with green; median carina simple (not forked); median ocellus apparently absent. Postclypeus yellowish brown to dark brown, not swollen, with a median carina (this sometimes evanescent).
Pronotum with a median longitudinal carina (often weakly defined); a pair of curved postocular carinae, 1 on either side of middle, subparallel to hind margin. Mesonotum with 3 longitudinal carinae. Forewings 2.5-3.5x longer than broad, hyaline, with or without an irregular pattern of pale or dark brown spots coalescing into a poorly defined transverse band between costa and distal third of clavus; veins with setiferous granules, costa with 14-20 such granules; apical cells 9-11 in number. Hind tibiae bearing 3 immovable lateral spines; tarsomere I with an apical row of 6 teeth, tarsomere II with 8 teeth.
Male genitalia. Externally visible portions uniform throughout the genus. Pygofer as in Fig. 5 . Anal tube (Fig. 6 ) and left genital style (Fig. 11-13 ) symmetrical. Aedeagus (Fig. 8-10 ) with 2 subapical spines arising near base of flagellum (dorsolateral spine short and subrectilinear or slightly curved; ventral spine longer, curved dorsad, forked and ending in 2 sickle-shaped spinous processes near midlength of periandrium); flagellum unarmed. Female genitalia. Uniform throughout genus. Pregenital sternite and ovipositor as illustrated (Fig. 7) . Koroana arthuria Myers Fig. 5-8 The allotype, apparently labelled as the holotype, could not be located. DIAGNOSIS: General colour brown, often with a reddish tinge; forewings with dark brown spots arranged in an irregular transverse band between costa and distal third of clavus.
Vertex brown, with basal compartment often paler; basal emargination deeply V-shaped (more deeply incised than in K. interior).
Pronotum pale yellowish brown to brown, often darker laterally. Mesonotum yellowish white, pale brown, or more rarely mossy green medially, darker brown laterally, often tinged with reddish. Forewings hyaline, sometimes slightly infumate or milky; veins yellowish brown, often nearly black; stigma brown; costa with 17-20 granules; Sc+R usually forked distad of Cu, more rarely at same level as Cu; r-m usually located slightly distad of M3+4 or at same level; Al and Y-vein often whitish with brown spots near distal third of clavus; apical cells usually 9 (sometimes 10) in number, with 1 or 2 partly or entirely opaque dark brown; tegulae slightly darker than pronotum. Hind wings fully developed. Legs brown to almost black, with hind tibiae sometimes yellowish brown; fore and middle tibiae annulated blackish and ivory or yellowish; hind tibiae bearing 3 immovable lateral spines.
Ventral sternites brown to blackish. Male genitalia. Anal tube as in Fig. 6 . Left genital style as in Fig. 11 . Aedeagus (in dorsal view, Fig. 8 ) with 1 very short (less than one-quarter aedeagal length), sinuate, dorsolateral spine located subapically near base of flagellum and 2 thick, short, sickle-shaped spinous processes near midlength of periandrium, the dorsally directed process slightly longer than the ventral process. Literature records (Myers 1924) : reared in large numbers from nymphs collected beneath stones at Arthur's Pass; small ants were also observed, but myrmecophily was not definitely established; nymphs of this species found in company with those of Oliarus oppositus, very numerous under stones, in some instances with small ants (Monomorium sp.) in the boulder-strewn riverbed at Arthur's Pass (2300 ft [700 m] elevation). Fig. 1-4 Myers (1927: 689) Koroana helena Myers, 1924: 319 . Synonymised by Myers (1927: 689) Koroana interior (Walker); Myers 1927: 689 TYPE MATERIAL: Walker's type specimen (not seen) is,deposited in The Natural History Museum, London. DIAGNOSIS: General colour yellowish brown, often tinged with reddish orange or green (fading in dead specimens); forewings usually clear, sometimes with a weakly defined pattern of pale brown spots arranged in an irregular transverse band between costa and distal third of clavus.
Koroana interior (Walker)
Vertex ivory to pale yellow, often tinged with brown or reddish orange at middle; basal emargination widely V-shaped.
Pronotum ivory to pale yellowish. Mesonotum ivory to pale yellowish brown medially, darker orange-brown laterally. Forewings hyaline, sometimes slightly infumate or milky; veins yellowish brown, often slightly darker apically; stigma brown, sometimes quite pale; costa with 14-17 granules; Sc+R forked distad of Cu, rarely at same level as Cu; r-m usually located at same level as M3+4, more rarely slightly distad; Al and Y-vein yellowish brown; apical cells usually numbering 10 (sometimes 9 or 11), all hyaline; tegulae concolorous with pronotum. Hind wings fully developed. Legs entirely yellowish or brown, sometimes with base and apex of fore and middle tibiae slightly infuscate; hind tibiae bearing 3 immovable lateral spines and sometimes a feeble, extra spine present between the 2 basal ones.
Ventral sternite yellowish or brown. Male genitalia. Anal tube as in K. arthuria. Left genital style as in Fig. 12 . Aedeagus (in dorsal view, Fig. 9 ) with 1 long (approx. half aedeagal length), subrectilinear, dorsolateral spine located subapically near base of flagellum and 2 slender (less robust than in K. arthuria), short, sickle-shaped spinous processes near midlength of periandrium, the dorsally directed process slightly longer than the more narrowly coiled ventral process.
Body length of males 4.20-5.40 (4.92) mm, of females 4.90-6.10 (5.38) mm. Other characters as in generic diagnosis.
GEOGRAPHICAL DISTRIBUTION (Fig. 15) Vertex brown, with basal compartment often paler; basal emargination deeply V-shaped (more deeply incised than in K. interior).
Pronotum pale yellowish brown to brown, often darker laterally. Mesonotum yellowish white, pale brown, or more rarely mossy green medially, darker brown laterally, often tinged with reddish. Forewings hyaline, sometimes slightly infumate or milky; veins yellowish brown, often nearly black; an irregular transverse band of dark brown spots between costa and apex of clavus, usually darker and better defined than in K. arthuria; stigma brown; costa with 17-20 granules; Sc+R forked slightly distad of Cu, rarely at same level or basad; r-m slightly distad of M3+4, more rarely at same level; Al and Y-vein often whitish with brown spots near distal third of clavus; apical cells usually 11 (sometimes 10) in number, with 
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1 or 2 partly or entirely opaque dark brown; tegulae slightly darker than pronotum. Hind wings fully developed. Legs brown to almost black, with hind tibiae sometimes yellowish brown; fore and middle tibiae annulated blackish and yellowish white; hind tibiae bearing 3 immovable lateral spines.
Ventral sternites brown to blackish. Male genitalia. Anal tube as \nK. arthuria andK interior. Left genital style as in Fig. 13 . Aedeagus (in dorsal view, Fig. 10 ) with 1 moderately long (approx. one-third aedeagal length), sinuate, dorsolateral spine apically near base of flagellum and 2 thin, short, sickleshaped, spinous processes near midlength of periandrium, the dorsally directed process much longer than the less narrowly coiled ventral process.
Body length of males 4. 26-5.25 (4.70) 
